Introduction
Kusaya gravy is a kind of brine used for the production of traditional salt-dried fish called kusaya in Japanese and is indispensable for the food's peculiar flavor and taste. In order to make clear the characteristics of the gravy and its roles in the manufacturing of kusaya, some chemical and microbiological analyses have been carried out5-12, 19, 21) Hitherto, the so-called "Corynebacterium" , Pseudomonas, Moraxella, Peptostreptococcus, Micrococcus, etc. have been described as the dominant culturable bacteria6, 8, 9, 12, 21) , and some helical bacteria for which we proposed the novel genus name of Marinospirillum have also been isolated19), their roles being unelucidated. The difficulty in elucidating the contribution of these microorganisms lies in the marked differences between the bacterial numbers obtained by ordinary plate count methods and those by epifluorescent microscopy with DAPI staining. The viable counts even after a prolonged incubation for up to 4 weeks under various combinations of culture methods were almost 108/m/, while the cell numbers of unculturable bacteria observed with epifluorescent microscopy were 1010-1011/ml18). These difference suggested that the majority of the microorganisms in kusaya gravy are unculturable. So the characterization of the microbial community including these unculturable microorganisms would be needed for further elucidation of the microbial contribution. For this purpose, a molecular technique seemed useful. The genetic variation in ribosomal genes especially the 16S rRNA gene in bacteria offers an alternative to culture methods for the identification of these bacteria. Denaturing gradient gel electrophoresis (DGGE) has proven to be a powerful tool for analyzing amplified 16S rDNA fragments. DGGE has been introduced into molecular microbial ecology to determine the genetic diversity of natural microbial communities 15).
In our previous studies 18), molecular means to investigate the microbial flora and the phylo- 
Identification of representative strains
The representative strains of each group analyzed by RFLP were identified with 16S rDNA sequencing.
16S rDNA was amplified as described above, purified, and sequenced directly with 27F primer. The 16S rDNA sequence was determined by using a SQ5500E DNA sequencer (Hitachi High-Technologies Corp., Tokyo, Japan) with the Thermo Sequenase primer cycle sequencing kit (Amersham Biosciences, Piscataway, USA). The BLAST 2.0 algorithm was used to compare the sequence derived from 16S rDNA sequences in the DDBJ database. A pair of primers, V3-53r and GC-339f with GC-clump, was selected for amplifying region V 3 of 16S rDNA. A single band was obtained with these primers indicating that only the target gene was amplified. PCR products originating from bacteria in three samples of kusaya gravy were divided into 5 to 8 fragments by DGGE analysis (Fig. 1) . The banding patterns were almost the same in 3 samples, particularly, samples A and B were very similar. To identify the main bands, each band was recovered from the DGGE-gel and sequenced. The results obtained from clone sequences are shown in Table Microorganisms isolated from 3 samples of kusaya gravy under aerobic/anaerobic conditions were classified into 7 to 9 groups by using RFLP. Sequence determinations of representative strains for each group were carried out. The Pseudomonas sp. and Peptostreptococcus sp. observed in each sample were consistent with the organisms reported previously6, 9, 12) Only two strains of Corynebacterium-like bacteria which have been reported as a dominant member of the flora by Fujii et al. 6, 8) were isolated from a gravy in this study, since we picked normal colonies randomly from BP5G agar plates after one-week-incubation as culturable organisms.
Corynebacterium-like bacteria are very slow to form colonies6). If the cultivation period was extended, possibly a much greater number of isolates could have been obtained.
Attempts have been made to differentiate the microbial communities of kusaya gravy based on 16S rDNA sequencing18). Satomi 
